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°li*Kr ^«ti^ ^ ^^-^£L7> ^]7l^ ( 4# o-^i-o^ 

#*fl-fi-S"§: ^*>^, S.Mm ^^^4 ^ ol-g-tt 

£ 3 
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^fc^ -^^.g. <^-&v D lA-fl -B-^ll^H^HMicrofluidic devices for the 
controlled movements of solution} 

£ lb^r £ la^ b-b' ^5.. 

3^- £ la^l S.a]& ■frS.y}^ S. 2^1 £Alt!r #*]7}&^r -fr 

£ 9a^r ^fe ^#^^1 ig^- ^ofl ^] aj-^o] -§-s^ oi^ ^Aj- 

£ 9b^r ^ ^V#^^l iflojj 3.33 01^ 
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£ lOaTr i^r^ ^ ^4 =9^* ^€ a^M* * 

-Ml 3 ^d^^ SLA]*! cjigS. 

£ lOb^r 7j-qt ^5:7} ^3 SLAfl^-g- *=L^ 

^ A J"# ^S.. 

51 ll£ =M^^r ^ 1-^3} rq^ SL^^HH, 

S^ofl °fl =L Jl 

5L 15a^ JfrrflS f-^ -fMI3 ^^a]7]71 W -fr^^l^* 

£7,1 51^. 

£ 15b^r ^#°J "fi-S^*! 3 ?-* £^1*V 
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£ 16a ^ £ 16b^ -B-S.^ gl S *lJ± -ft-5.<Hl ^ 

1- 1^3*Rr 14 71 ^*l*>:n. tj-Ai -h-^a] 

5..*fll -M^^- 10.. ^12 -M^^F" 15.. ^1 ^1^<^ 
20..*h§- ^ 25.. ^Bl^j 30.. -<>--§. *]<3«. 

35.. ^1 ^ 40..X12 -R-^ 0 ^ ^ 45.. ^ 
50..-fr*fl ^ 7l 71.. ^ 72, 77..a-]w. -fj-S. 

73, 78..*M=13. §)Ei 74, 79..#7ltiflAl 
75, 80..-8~S^*l^ 100, 105. ,-fi-S7]t 120, 130.. 
140..^^-yfl^i 150.. ^^-sfl^ 200, 205.. #*1 7}& 

^<H1 *M1 ^MW^Cmicrofluidic device)^] 

ofl ^M^S. ^fMHEi^ ^^(microactuating method), ^Hlt!" -R-S A>ol 
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-Ml* ^^^(electrophoretic met hod W &7]#*f- 

^(electroosmotic method), ^ 2.*ft3k ^Itr 3-*\}& -R-g-^Ccapi 1 lary flow 

method) ^SLS. ^f&m. *r 9X^. 
<3i> o]^ ^^s^l- o]-g-§>o^ t±<&& -MMH^-l-ol ^s\5L 9X^}, -Ml* °1 

^, ^H^M- al'MrE* ^« *r ^>ol3S ifj-^ i 

^(active microfluidic component) ^ -fr^-M- 7fl^°lM- £3** 

^ -Ml* ^ *1 A l 7| 7-| 14 ^ 5^ ^-g^ ^(passive 

microfluidic component )#-§- S^Kh}. °l&ltr Ml *iH dfc:*}*^- ^H]^ -fi- 
^H7> ^_2.^V ^, DNA ^, ^#^71 (drug delivery system), ^#/^- 

y>-g-7l (micro biological/chemical reactor )# w r o|.2- 4i7V ^ r}-<#*V *}-g-3l 

<32> oil- ^ .fr^-fr 0.^0^}^ nl^^V Vi\»g_T£3\. o.^ A >o]^ 

S^^-^^l £]*fl 7>9i^^ iH^Hr 9m a*3|* -Ml 3 3*1, 

d M-o> 7 > ol^ £ ^- ^ olcf. olei*V 2^-& -B-^ ol-g-*V O-^jo^}.^ 

&^Rr #^<>1 * r *m Ml^H^l-si -§-g-£-<>Hl 2.^1 ^ -fj-^J; 

^^ol ~)o^ «>ol^. ^-g- Cflofl^ *M]7> 5^. ^l«j-^ofl ol<^ 

^7lS}-?}-^ ^^(electrochemical detection method)* ^>-§-*>^ 

^ ^1^71- ^gL*}- aV-g-g- *fZL \+ -fs Al^ofl «-^}^ ^ «y 
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^7]s\-^^9\ ^ofl <£^^ ^-g-^fl (buffer solutionis. Ml*!] ^<H°> 

<33> 3-M)& -R-^-^- oj-g-*]- -fi-*fl*lH^}o} ^^ol ofls.^ p^-M^ *]] 6,271,040 

^('Diagnostic Devices Method and Apparatus for the Controlled Movement of 
Reagents without Membranes')^, ^ 6, 113, 85551 ( 'Devices Comprising 

Multiple Capillarity Inducing Surfaces' )7> oicf. 
<34> <$7}*], u]^m.m.*\ z\) 6,271,040^ S-^M -fr-S^-i- *l-g-SH ^lSf o]^*} 

^ -n-S ^MH a]^. 7 > a>-§-^: ^A7l7ll «H t ^^o] «o v ^-^^- 
-fHr* ##*Rr w>°l^- ^ fSf ^Al*>^cf. *fl 6, 113, 855 Jr 

^1 91°]*) ^.7}^-n^ ^^8^* ^-g-*}^ *}°1Sl ^iHHfe ^ m« ^ja.7> 

oflo^ xl^^o] in^i] #^*V °]^7] ^#rf. 
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<36> Oj-eH, £ ^-Br ^"7)^1 &*H# «fl^*>7l ^«fl <?V#^ ^^S, agHl vflolH^ -§- 

^ 2^*1*1 35Z^1 ^l^ol 7>^-*V cl^j -fMfl *ll °1 2)1^5}^ ofl ZL 

^ aj-g.] 

<37> ^-71 ^*>7l JflSH, ^ ^^Hfe ^ofl 7>^-B-^4 

^^-^ 7fl^-& ol^JE-I- ^ *H1 -FMfl*lH^ 

^<*fl S]*>^, S-^m ^)t_v ^l-R-^^l 

Xflaj,g. ^J^LO] f£6\] 7^|O.SO S Ol^c^^lcf. ^ 

<38> 0.5L, ^ ^o]} rrj-^. o.^l^o]^>^ #7^^-, ^i^-tiflAi ^ ^^-^^7'F ^ 

^ ^171^: ^ cf^ -f^-og^ o. S7} -R-S7l^ol 7^1^ 

ji, ^7i ^i^<y^ # *h-si -m^^sl -fi-sm ^li s.^m ^ 

-fj-*H*r ^tb ^ °.7l^=r ?H J^olcf. 

<39> 4I-7I ^ll -8-^]^r ^<*fl ^Sfl i^^l *1^ ^*1?>*1 £) 

^, ^"71 *fl2 -Mlfe oli, Aj- 7l ^! *.^M. yj-^^O.^ 
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<40> o]^ #^^1 ^ 5L*H® ^°fl Sl^r ^-8-^4 oj-g-^ #4 ^ 

ni^^ -mi* ^ ^ 3*1*12 ^ sa^-H, ^«1 -8-^3 

<41> ^7) ^l7l^-2f -3-5.71^0.3*1 i^o]i| ^1^4 ^ o^o} ^H}*} 

71M-, ^£7> ^ ^d^«- ^ 9X±V\, OH- ^ofl ^71 # 

* ^£ $14. d l^»l -B-ssq ^#£3J- JE^r 7M* -Ml 3 °1* 

^ li^Ml -MI^T 1 , #7} *fll -MFr 0 ^ 41 O-^l-oj^L ^ 

^ 7 > $33<H £U2, eHHI *fl2 Mll^ 0 ^, ^-7] ^2 -M1^°J^ ^ 
£3 42 -Ml^r 0 ^ 3*1 , ^-71 42 -MI^t 1 ^tH4 #7l #*1 ^*R=- -fr 

3- 31 ^7) ^*H1 Ml ^]7l ^»17> *§^3<H $J^r -frS.7l^ol 

Hl^WZL, d\7}*\ ^7} 41 Mfl^T 1 ^ -R-°J€ *l3-*r ^4^: ^«H1 *U 

Ml^r°J^ ^4 71^ -fr«g£U ^71 ^»1^ <# 

€ ^-g-^^r ^ Jf ^ofl o] S fl ^-7] #*1 7^ *S Ji u+ 

* 3^0.3. 4 v 7l -Ml ^171 fluH *l#3*r ^}ol ^-^lolcl-. ol nfl ( ^"71 ^£1^4 
^-^1 A>o]4 ^tt]^ o.Jg.^^y.7} cl ^^£]ol o^o. ^ 
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<43> o]*} t -g- ^St\ w>^-^i*V ^AH^-fr ^^^>7l^ 

#4. ^ ^°fl S-^m ^1 ^ ol-g-tb ^-B-^-i- 

*g#£3- Stt 7fl^^r 2^ ^ -ff-*U 

<44> -gAlofl) 

<45> £ la^r ^Aldflofl nj-s. -f^l^H^*} ^ 0.5.7]^ o>efloflA-l -i^tf 
£ lb^ 5. la^l b-b' 

< 46 > £ i a <4 E ib» %-2:*>^, -3-5.71 #(100 HI *IU -M^SJtKS)** 

*H2 ^^^^-(10)» ^1^>J1, ^-5.71^(100)31 afll -fr^o^ ^ 

(15), 3^ (25), *>-§- 3*1(20), -8-^1^(30), ^ H»H(35)# *fli 

-6-31^^(5)5 -R-<y3 *}jL^ ^<H1 *U -Ml^^ 

(25), «>-§- ^(20) £ -fi"§-*l<3^-(30)« *lM^r ^St hJ-bM ^^(35)^1 -B- 

<47> *)U o-^l^og^L ^^(15)^ *m o.^]^<yz|L (5)# ^ ^og^ A]S7l . ^ ^ 

(35)*}*1 ^^1 ^ 5>1* ^£5 7l<>> «J ^0.5 33^(25), ^ 

(20), -fr^l^OO), 3^(35)* ^ *fl*|3 2«fl olAj-ol E]olo> ^-t).. ^el^ 

(25)^8: ^^(20)^1 £17j# ^tM- ^ A H1 3»K20HH ^T-S-^i- A l57> ^ 

ofl afll -ft-^o^ ^BK15) S ^7}^ tiV-g- ^«l(20)ofl^ ^ 

(biological/chemical)#*l-§- ^a}^ ^ ^ oio.^ , 
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^ ^ 5W. -B-^l^-^-Oo)^ «>-§- ^*K20) o]^^- a]s _q ^^^.^ 

si »£-§- sj-iisii ^^l t^sm ^ 

^ tl-rf. ^<H1 ^|*fl n«>s.7ll o]^>oi ^^-(30)^^1 ^2-10 

^ JlJM) £4. -fr^l^OO)* 7^ ^tH(35)S. o]J^^> 

Tfl sh, Mm ^<hi 2i*v ^>^^-^ ^(35)21 ^ ^3*r #^ 

^-tfl (60)^] o]3.e^a-1 Tg^Tfl ^nf. 

-6-3.71^(100)^ ^J^ofl ^12 4r*H^^ ^(40), ^-(45)2}- ^ 
(50)7]- ^^^cf. 3*1154. ^-o. <q«_ o^ fl ^ 2 o.^]^og^ (10)s _ 0.0^ 

^-g-^^r -8-5.(45)21- #*1 ^^(35)« 71*1 #*fl*}o_jL *eji u+ 3^^0.3. 

^171 ^*1(50H1 7^1-^cl-. 3]l7l£lTr ^-^21 %jgf>] f>\ 7 ] o^H $-3,7} ^(100) 

^1 ^-71 ^(55)* r£ 314. 

<$7]*\, -B-S7l^r(100)^r PMMA(polymethylmethacrylate), PC(polycarbonate) , 
C0C(cycloolefin copolymer), PDMS(polydimethylsi loxane) , PA(polyamide) , 
PE(polyethylene) , PP(polypropylene) , PPE(polyphenylene ether), PS(polystyrene) , 
POM(polyoxymethylene) , PEEK(polyetheretherketone) , PTFE(polytetraf luoroethylene) , 
PVC(polyvinylchlor ide) , PVDF(polyvinyl idene fluoride), 
PBT(polybutyleneterephthalate) , FEP(f luorinated ethylenepropylene) , 
PFA(perfluoralkoxyalkane) ^-4r i^tr S&fe IH^I^, ^ t % ^-^ 

r4<#^j. ^-^2f dl-ol -6-sl, PCB(Printed Circuit Board) ^2} ^ % 

2* ^>-§-*>7lt+ ^ 7}7l ojAj-cq 2 ^-o. S cl=ol^] ^o] w.el A>-g-^- ^ ^cf. 
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-8-S.7l^r( 100)3] 7}^- $r <§ti^(Hot Embossing), ^>#^^( Inject ion Molding), 

(Casting), %2i*% (Stereol i thography) , 3H*| <H-|-ell o] # (Laser Ablation), sfl 
#2:^ (Rapid Prototyping), ^.3. ^3.^*1 NC(Numerical Control) ^1^4 

$.^91 7)7%7}^ 31^ ^ * ^l-g-tb 7}^°} °l-§"€ 5a^r 

PMMAM- PVC, ABS4 ^ ^7>i^ ^}7\ a>-§-^4. ^ ^^ol^c -g- 

eH, ^ «er^^ ^12:^71 ^-g-s]^, PM MA, POM, PC, 

PVDE, PSU <^ 7>xl ^7>^i^ *r-g-€ t 5^. 

<50> £ 2^ ^ ^a]^o]] xx\^ # #*l7l #(200)^1 

<5i> £ 21- t^s^ , ^171^(200)^ ^^Itt =8-*|*R-(120, 130), ^Bfl^CUO), 

% ^i^-2fl^(150)7> ^€4. ^171^(200)^8- SMM -frS7l^r(100) *11*H1 

^r-§-€ ^ 5Ufe M % A^L^o] ^-§-€ ^ ^1^(120)^1 ^ofl^ 

-g--g~=-3 ^ #*1 tfl#*H tr|-eH i^-tr DNA4 ^ #7}*1 

^5r^-#^°l Jl^^sH t= Xl^t, 7>7]^1 #-g-7}^(self assembled monolayer) 

4 a^^^7> ^ ^^1 o*BH 7fli£#>M# if-tr ^tr 

^tflt°l ^lel 51* <r $Zcf. ^^11^(140)^ #*1^K120, 130)4 £ 

^^.(150) ^ 7 ]^o] ai^I- ^Jfl2.(150)fe 4^-4^1 ^-g- * 

«n ^i^h i-^-^tim- ^s. q-7^ ^7i^<?i #^4. tna, #*i7i 

^(200) ^ofi 3-3 SL&S) -frS ^ ^*ll 7 r ^€ ^Kg- M-El-^^ ^o] 

51-, £ la^l -frS.71 #(100)4 «fl -frS. 3? ^21 S.<£-g- °l*l|SHr 31 

^71 HAltb ^Ojcf. 
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<52> £ 3^r £ la^l H^ltr -H-S.7l^-(100)2)- J£ 2«fl ^l7l^r(200)^- 

£r^3r -fr^H^T^ ^2:£°lcf. £ 3* ^s}^ , £ 2°fl £Al*V #*1 71^(200) ^ 
^] JE la^l E^l^ -?rS-7)$;( 100)^1 ^^c^^a^ , ^^-sfl = (150)^ 2= 

< 53 > s. 4^ S. 3<>ll £70th ^^W^i^s] IV- IV' ^r^Soltq-. 5. 4# , -R-S 

71^(100)^1- ^i7i^(2oo)oi ^^-i-€(29o)oii 3*11 ^3<h sa^a-i- 1" <r 5*^. 

#^(290)^ ^^2) ^ ft1«14 ^13- & ^3 ^ 

^ ^tM ^AfV oi-^^^s. ^^-^1 °1^-<H*1^- ^ *)] (pressure sensitive 

adhesive)* 74-§-5r}7|u|- °l-§-*M 7l^ ^--f ^~°r^ ^ 

^Rr ^-5-^ ^-(ultrasonic bonding) « 0 V ^^- ^-g-^ t 91^. ¥ 7^(100, 200)3 
^^1 -HB^*) I" ^ # *r^7 r ^r°J€ ^.g-oflol uu> 

7} M-^TlM- o. S » .g.^ ^o. ^ #AflM . ^^.^ #sfl ^ 

tel #cH7>Al ^J£S. .o^sq. -"Hi ^3-3 <£i**l ^tJ-°l °1^7lo> 

3Hcf. Str, -B-S.71 ^(100)31- ^71^.(200)1: #^e113 «- 7 >^S## ol-g-^H 7 j- 

<54> ojAj- ^tg^ ^ofl o.^l^l Ol ^].6(|^^ f ^1 0.^1^^^.(5)5. -frOls} Al 

€tr. °1 «fl, #*1^(120) $H ^5r^f#^* "iBl ^*fl Af^-i- -§^>c=| , # 

71 ^2r*r#^4 ^m^l <£-§--£- ^7]^-^<y ^1H 0 V^0.S ^1^- ^ olcf JjLOj^ 7.1 

jg.7} #*l#q-(120) 3HAi ul-g-^- \± *, Als^ «-^>^ ^ og 7>1 4 # 
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S.o}^ 2L^r ^ 4714^(120)4^ 4«fl4 'SH-M* ^1^4 , 4 

7144*} ol s^ofl ^SMf- AlS# ^-§-^0.5. m^sfl ^<H4 *>4. ^12 

■MI^^CHWs. 4^-§-^-8: 4-¥-3 l=i ^14 

afl-fl-S-ofl sife 4 s.* ja^§>3. yv-g-i-t- 7j-^^7H 4 1 Si 4. 

<55> (7^12 ^]ofl) 

<56> £ 5^ 42 ^4°lH 4^- ^l^<^dti7>^ 4^:E 0 14. a- 

tflsfls. -fi-444, -8-3.71 4(ioo)4 44714(200)21 *fl;g « 0 >^o] 4=4. 



<57> ^1 -8-3.71^(100)4 44714(200) 4°H ^4#4(290)^§: 711*114 

n ^44 °fl* #534. ^4#4* 4-§-*Rr y c^ °14°fl, -8-3714(100)4 44714 

(200) # 44°fl <#4 5L<#4 ^ nl-S-jj. uj-^^ ^M-ofl ^-Zj- 2.0^^ ^o. ^s.^ ^ _o 

^ ^ 714* &4. 

<58> £ 50^ -B-371 4(100 HI <#4 s-^^l ^(100a)* 4#:2, 44714(200)0)1^7 ^ 

4 2-°^ ^(200a)^- 41"<H ?1£ %°-3. £44^4. °1^4 ^4-§: 4-§"4 *-ofl^ 

"HI 4 1-471- #^44 ^#^1 4^-§: 7>4 #el^ #(292)# ^ 

4. 

<59> (*H3 ^hd 

< 60 > £ j± ^ 3 ^ahhi 4^. ^HH4i4 # -B-3714^1 ^£44. 

^Hir 5L la4 -8-S71 #(100)* ^4 344. 
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<6i> £ 6* #3&*^, -B-S7l^r( 105)^1 £ la^H^l ^(20)^ ^OO)-!- 

n, AM -R-^l^^^ ^«Kl5), 3^(25) ^ ^«K35)7> §wfS <$^$\5L 

^ *§<$tt. ^<H1 ^ 7}<£-ft-^£r ^^(35)^ #^1 ^^ltV #3^: 

#^tfl(60H ^ee^ ^^?\\ 
<62> (*fl4 -gAH) 

<63> £ 7^. Jg. i^<q ^ 4 ^Aj^oll rrfs. -ff^^o^;*} # ^^l^ ^^£ol^. J3. 

-*J*Hfe S. 22] #xl 7 m(200)# ^^t!:^. 

< 64 > £ 7 -g- ^-S^, ^171^(205)^ ^M^l ^-7>^<y -frS^ *§tH# # 

^171^(205) ^<H1 -H-^M- i la^ -B-S 71^- (100 HI ^€ -frS.^- 

<4 -g^^ 3 ol^ 9X£-*\, ^-E- *8#4 SL^ -^-S. 

M- ^7} ^3 ^£ £ ^HHHtt, ^171^(205) ^<Hlfe 

*fll -fMfl^^- ^^(15)^1 tfl-S-^ *(15a), *V-g- ^^(20)^1 tfl-g-^ ^(20a) ^ *i| 
2 -Ml^<^ ^(40)^ tfl-§-*Rr ^(40a)°l tg^€ <« 51^ <5}$|t}-. 

<65> £. 8 £r £ la°11 -frS7l ^(100)4 5. 7°\] ^}^: 7l ^(205)* ^tNH 

4M£tb ^£oli^-. ^7l^-(100)^- ^]7l^r(205)^ *fll 

^o]1a^s4- p>^-7>^]S ^-§-^(290)5. ^Qt).. 
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9X^. °l*fl, £ lOa^- £ 10b, £ 11 £ 14, £ 15a^ £ 15b, S. 16a^ S. 

16b# #S*H °1 £i t!: w o v ^-^-S ^-S^ ^^^5}- S^=r 7Ht -fMl^ 

9a^ £ 9b# ^-S^H ^n^l ii^ 

<67> £ 9a^r -M^-fc- *)t7 «-^5- #*<H*1 ^6)] Yg-g-o] ^B^^ 

^ ±^ S.*\]&-^ = ^ 'id £*ltt i 9a^ ^^<^1 £ 

a]*]- y><4 ^o], -frxfls}- ^i*. *fliL(310) $W ¥^ -^-^11(400)^ ZL 7flS.^ 

^^-JE -^^V 90°Jitf ^i=f. °1 ^ °1 ^ -MH tfl*H ifc^ 

(hydrophobic l^tf. °l^fV al-f}-3-, 5. 9a^] ^ n^^- , ±.<^ 

^-ir ^ ^S(311, 312)5. ^#^^1 ^J- LfloflA-] ^ofl <2}sfl -H-^l 

(400)2] ^ 5^1^: QA. 

< 68 > £ 9b ^ nji- •Ll^^^l $W o.^il wJ-^-o] o}i=. ^J- 

* %^*}^, ^-^1^ ^J^Kr ^^-(330) $H ¥^ -°r*ll(400)^r n *flSL^ ^ 

'0'7\ 90°£.z± ^7]) ^nf. <>1 ol ^flS.^ -fr*lH tflSH €^ 

(hydrophilic)^: ^cfZL ^^r ^^(331, 332)5. 

^^1 ^^Sr ^^l^i S.^]^: ^<^] ^^fl * 0.^(400)5] j£ 950) ^ofl 

£Al*l «fo^ ^-cf. 
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<69> (*f|5 ^a}^1) 

<70> £ 10a^ ±^ A 3^r vc)^ -§-^3]- o]^o] #^3. ^Aj^ SL^^S- * 

= -fMfl^ -S^tf* ^^£o]cf. £ 10a* ^"2:^, -g- ^HHH^cr ^ 

^ *flS(313)4 ^S(333)Sf ^o) a^ >y-ol^. 7>^1 7flS.» 

^ ^WW. ^l&ltb -S^S* 7>^1 *jeL^ (400)^1 ^ A o^ 

-fHl(400)7} 3#*Kz 5a^t ^^ofl tcf^ iHiMTfi 5)^1, ^5.(333)^ 

-^-^1(400)* ^^71^ ^(313)^ -FMfl (400)1- wfl^*}JEL3. -fr 31(400)^ 
^ ^^°] £ lOa^l^^- 

<7i> £ lObxr ^5.7} cf^- S.^m# o-^o) a^ 

(334)^ ^^(336)^- go] ^#z|£ - 0 - 7 \ cf= ^flfif S-^^S. ^Aj^cf 

<72> £ lOa^f .£ 10b°fl A 1 ^ ^l^^^f i<r^ SE^ 31^3 ^-£7> <>1^7fls 

<73> t^e^ , ^ wvtgofl 4^- -fMfl^H^V^ ^171^ -e-S7l^-o.^ ^1 

<74> (^]6 ^ A] ) 
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<75> ^ f £ n, £ 12, £ 13<HH*4 Ik*] a^r l£t *>-§-*M 2- 

<76> £ 11^ njfe €^^r H^^H, 

€^^r X^ofl ^3-° 5. ^*}S£-8r n =L S. 

-fMfl^ ^d^r^^ ^.^J£o]cf. £ H^- #^s^ , S. lOa^l 

£Al ^ a.^^ ^5.(333)^ M 5|)^(350)* ^gr*j-°-S ^ 

tb ^°H, °1 «fl s.^m^- ^-^1(400)^ ^d^^^ ^^>^o.S £^4. S. 

< 77 > £ 12^ #*>7fl nq^. ^€ S^^l #tfl^_o 

^l-^^-S S-Altt ^Tg2c»lcf. £ 121- ^-S*>^, £ lOb^l -E^ltt ^K^l 
^5.(336)5.^ S.M}& ^b^Hl ^£7> <^*> ^ ^ 

(360)* ^^AS. ^^*1 ^^lcf. °1 nfl * -M(400)S} ^^^r £*>3 

&*m°.3. ^^iojcf. 2 13* #S^>^ , £ 10b ^1 ^^iM 

38-20 



1020020046794 #^ 2002/11/28 

7fl 5. ( 334)5.^ ol=-o^^l &&o\) AS. ^-£7]- ^-^ sfl 

ld(370)# ^^AS ^^*V ^Jojcf. o] nfl -0-^1(400)^ 

< 79 > £ 141- y 6\ S. 11, £ 12, S. 13<HHS+ ^-o] s.A-fl^-^ 3.i£d\) 

3fl€Sj-t!: *lWtl:4. sfl^ 3.71 S^, sfl^ a\o}^ #3 ^ ^ ^0} 

& 4^ ^ f"8: -B-^^Sl- ^ 5^* °}^\^, -fr^-Al -R-^o] ^ 

^w&q ^ 9X^. u-st^-g- -frs.71 ^r(ioo)^ 

•fr*^l^(30)M- HL^ o]6\] cfl-g-sl^ 7^71^(200)31 -B-^^l^^l 3-g-*H, 

<80> £ ^171^4 -^-S.7l^;O.S.^ ^r°- 

3s fi^msl S^l ^3 US. se^ ^£7> f^, 51^, 

4" M ^ 514. 
<81> (^7 ^AHl) 

<82> £ l5aTr #^ -FMfl£l -R-^ ^H^l ^tV -B-^^^l^-1- 

5LAltt S^oIjl, £ 15b^ -FHS^l^* 51 ^ ^ S^olrf. 
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<83> £ I5a3" 15b# -frS^IH^l ^.3^. ^ ^-tfl(61, 62, 63) IEtt ^7>^ 

<?1 rfc^ *HS.(314, 315, 316)3 -fr*fl3 -fr^-i- ^ 

<84> s. 16a3- 16b# ^(30)3- ^(35) "d^Kr 

-8-3(71)3" °1 -8-33 t^iS ^€ -8"3(72, 77), =L^\JL ^3 -8-3(72, 

77) ^Hl €r*fl*Kr *W=L3 «lBl(73 f 78), ^7ltifl-^(74, 79), ^ -8-^*1^(75, 76,' 
80)1- alM^th tf\9l -8-3(71)3 SA^ ^3°1 oi^ ^tt. -8-3(72, 77H1 u>ola.S 
*1BK73, 78)1- *§^*M, *1BK73, 78HH ^8*Hr ^ 7 li<fl 3*M & 

^ -8-^1 ♦ 3-^1 -b-^i^^m- -a-^^£7> -fMim «i-=7fl oj^Ai^ ^ sa^. 

<85> £ 16a*fl>M , «]:-§- ^(30)1- *l£Lfe tflSl -8-3(71)3" -S-3(72)» *| 

M-i, ^ -°r3(71)3 #<H^> ^Itl ^-3(71)3 -B-^^^l^-(75)^lAi ^l*} 

Tfl 3^, ^w. -8-5.(72)3 4- si #<H2: AlSLfe a|« -$-5(72)3 -8-^*l-*f(76HH >g 
*l*>7ll €3". ^ -R-3(71)3- ^-S- -8-3.(72) Als.7> 7>^- ^ #bHH ^7ltifl^i 

(74) ^.3 ^1 «?l7>3>^ n>ol^ S fjlEK73HH ^T^^r 7^3 ^1 3*fl 

*| ^ -8-3.(71) ^ ^-1-3 -8-^.(72)^1 5Utt Ais. 7 > <g-?^ f^M ^^Til £3-. oii<y 

-8-3(71)3 ^^iwshh sa^ *is.*r ojeitb ^3 ^3 -8-^*1*- 

(75) * *^>7fl ^cf. o]^7fl ^y. -8-S.(72)oll *M£13 ^(73)9 ^^il3*), *H 
°J -0-3(71)1- a] £.3 ^£<3W #°j ^ $14. 

<86> £ l6t>Tr *\JL -8-3(72, 77)3- 3-°1^3 3^(73, 78)1 4f^-S ^^tb ^ 

-a- <^ltb °1 ^ 7lil ^x>^o.S <g^«H -8- 

# ^3* ^7H7l7l 3Htk 
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7] ^Al^S-ofl ^3*1 71^^ ^ iflofl^ # -g-Oj:^ * 

^ ^§-*H -8-^1^ ^^5L# ^^H- ^ O-^jo^}^ 

^^•f-AS-M), v}*])f>}51 ^^H7> £^ ^, DNA ^, ^#^^71, nl 

Afl ^#/3j-flJ- aV-g-7l# 4°<fl> «M-£. :£*H 3-§-€ *r $£4. 

<89> ^Bflofl^ A] S ^ SL^fe ^o] oj^ji c^-g-O} Alaa Afl^t^r « 0 >^t?H 

°ls <y*fl #«M<y U-U^-g- q-, 

^<hi n-s^ q^ -6-^1^^^ ^ ^>m-s- *i£.Tr s-Mm w ±^ 

^ ^^<^1 ^tb ^1-B"^# ^7| £S a] S » ja*fl*Kn 
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°l7l m^^l ^i^^s-i- #<n ^ 5^, ^7># ^#4 ^Hl ^ls ^ ^ 

54* ^ ^>M^, ^"§-^1 ^<>1 7^ 
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i] 

^wfl^ ^^^H7f ^£ ^l7l^h; ^ 
^ -Ml^a^, -frSL?} -fr3,7}&o] xmsU, 

^-7i *xi^<y^ ^ *>m-si ^^<g^s. -fi-<?m xu -fi-xm s.^m ^ 

X]2 ^-Xl^r ^3^1 ^Ml-B-^-* <USL7)^ ^-g- ^SLS. -frX| XM . 

2] 

xi i %hi 5U°h, -*7i xu -m^- s^m ^ 

MTfl 3*1, ^"71 XI 2 -frXlSr H^-M SZ^r #7l XI 1 -fi-Xl* 

#Xl3^-S ^^^O.^M) .frXl^ 3a^ol o^o^^S- ^ ^ ^lo S ^ 0.^1X1 

3] 
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4] 

5] 

Xl l *M , ^7} ^7l*4 -B-s.71 ^JlS^ ^^olu} ^ oi 

6] 

Xl 1 5U°H, ^71 ^71^21- ^-S7l^-O.SAi i^^olu)- ^£7> 

[^*<J- 7] 

XI 5 JE^r Xl 6 *cHl 5a°H, ^"71 #*)7)%o]xJ\. ^sLy}^*) ^^o.S. 
8] 

*}^r -S-X1X1<^7>. 
9] 
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[^T 1 * 10] 

1 %H1 #71 -B-5L7l^4 ^171^ ^-§-^Ml ^«fl ^^7114, #^ 

^Efl£) ^-7>^-S#-g: <>l-g-*M 7 0 Ml^JljjL ^1^5)7114, #71 -a-S.7l*3|. #*l7l# f> T5> 

14^1 ^ 2.^51 ^ nv-i-ji q-^^l ^VM-oil -g-z} s.<#2) ^v-i-^ ^-fi. ^iis 

[*^# 11] 

#*1^, ^i^-wfl^s}- ^^7} <§#^ ^171^-; ^ 

^^<hi xu -f^i^^, #71 *m mi^^- ^^i *ni -m^t 1 - %*\, 33 

«J £ #*1 «*H7> ^#5)ol 5£jL ( ^2 ^1^^^- , #71 *j|2 -B-^l^°g^ 

^2 -M^^F" ^"71 Xl2 ^Xl^^ #71 3g«1# g^Sr -frS. ^ 

#71 #*1 *gHH o.^|l i|| 71 ^Hl7> *8>23<H oj^ -^-5.71^0] ^1^-51 

o^7lA-l #71 *fll -^l^^S 4HJ€ AlS-^ ^o)l sl^ #71 XI 1 

<^ SA^S}- «V-g- ^Wll- 7^ #71 #*1 ^Wl^l -a-^Slil #71 #*1 ^tfl^l # 
^1 ^3lL> #^«MH1 °1 = 2H ^^711 #7] ^12 ^l^^S -f}-^ ^ 

^-g-<3!?£- 3g ix^ ^ ^ «. #^ofl o^fl #71 -B-SSl- #*1 ^*H» 71^ J7 v+ ^. ^ 

f #71 -H-^l Bfl7l *«t>H *j #£] ^ ^2.2. -fj-*fl XH rfc*} . 

12] 

XI 11 *oHl 5A°H, ^7] ^51^31- #*1 ^ A>oHl ^ttlf^ ^x}^?} d 
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13] 

oil tfl-fr^Sr ^"71 ^171^1 l?-7}^°-5L ^^*V ^ 

-MM <>1 :&.*>. 
14] 

all 11 % v HL^ 12 %H1 91°]*}, #7] ^l7l^3f -H-S.7l^o.SAi ±^oli| 3} 

[^^8- 15] 

all 14 SJt*W, #7) #x]7]&6\t\. $-3,7]%£\ S^^l 5E^ 

[3^* 16] 

*11 11 ^- SEtt 12 %H1 &<>H, 4I-7I 71^4 -frS.7] ±.^o]t\- ^ 

17] 

*H 16 &<>H, ^71 ^171^-om -e-S.71^ S^^l HL^r 

a^ E 7l- 4€- ^ W 3^ ^ -fMM<^*}. 

[^^8" 18] 

*fl 15 %V je^ ^ 17 * C H1 oio^ , #7l ajt= 7 )- cf^- 

a4* ^i^S -fMflalH^}. 
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19] 

li U- SE^ *ll 12 *J-<*fl 91°]*), ^7) -frs.^ -frssq- zl #^ofl ^-7}^9l 

20] 

*fl 11 12 %H1 &<>H, A o V 7l ^171^ ^t^l £]*fl 
^^-£17^-, #^Bfl£] ^-7>^-2:#^: oj-g-^H TJ-^^O.^ ^l^SlTlM-, #7) ^S,7)^ 

^ ^171^: # 5.<#£] S"§- M-H^l ^H^l ^ a°o^ 
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105 50 55 




45 35 25 



[51 7] 



40a 205 20a 15a 




[5L 8] 
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9a] 



400 
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IS. 13] 
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IS. 14] 
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15b] 



315 



35- 



30 



314 







3 


6 



16a] 




16b] 




38-38 



